The aim of this study was to examine the relationship between feeding frequency (FFQ) and body mass index (BMI) in a free-living group of teenagers, since recent evidence suggests that this may be an artifact of under-reporting. The data was cross-sectional, and a sample of 731 respondents (M 298, F 433) from the 1970 Longitudinal Birth Cohort Study were investigated. An initial signi®cant relationship between FFQ and BMI was found for both males and females. However, the removal of overweight males who were dieting and a group of non-dieting females with BMI`25 who perceived themselves to be overweight negated this relationship for males and females respectively. In conclusion, the apparent relationship between FFQ and BMI observed in this and other free-living studies appears to be an artifact of dieting and dietary restraint rather than simply under-reporting.
Introduction
The relationship between feeding frequency and body fatness was ®rst observed in free-living humans by Fabry 1 who found that people who consumed food more frequently throughout the day (`nibblers') were leaner than those who restricted their food intake to 1 or 2 meals (`gorgers'). Most subsequent studies in free-living populations have con®rmed these ®nd-ings, 2±6 although Dreon et al 7 did not ®nd such a relationship in a group of overweight men. However, unlike those observations in most free-living populations, controlled experiments have failed to show any relationship between feeding frequency and energy expenditure in humans. 8±12 A recent study by Summerbell et al 13 goes some way to explain the contradictory results from these previous studies. This study showed that in free-living situations a signi®cant number of individuals, particularly adolescent and middle-aged females who are overweight, underreport their`habitual' energy intake during the study period, especially from snacks. This under-reporting provides diet records where lower energy intakes and lower feeding frequency scores are associated with greater body mass indices (BMI). Summerbell et al 13 also suggest that under-reporting of snacks may be greater in those who were dieting and/or highly restrained eaters, although these parameters were not assessed in their study. The aim of this study was to extend the work of Summerbell et al by investigating if, and how, the relationship between feeding frequency and BMI in free-living teenagers aged 16± 17 y is dependent on the validity of recorded dietary intakes, BMI, self-reported dieting and body image.
Study methods and sample
As part of the 16±17 y sweep of the 1970 longitudinal birth cohort study (BCS70) dietary intake data, heights and weights were collected from a national sample of British teenagers. Teenagers were asked to respond to questions on dieting and the self-assessment of body size. The teenager also completed a 4 d dietary diary recording all food and drink consumed from a Friday to Monday or one week. The dietary data collection and analysis methods have been reported in detail elsewhere. 14 Feeding frequency was measured in this cohort by numbering each separate (and energy providing) eating occasion throughout the day that was clearly separated by at least 30 min. Each eating event was coded as a number sequentially throughout the day and meals were not speci®ed as`breakfast' or`lunch' for example. The average daily FFQ of a respondent was calculated as the mean of the 4 d period. BMI (which has been shown to be an appropriate measure of body fatness in 16±17 y olds 15 ) was calculated from measured heights and weights.
A total of 731 respondents (M 298, F 433) provided complete data. Under-reporters were de®ned in this study as non-dieting individuals who reported energy intake to estimated basal metabolic rate ratios (BMR est ) of less than 1.35. 16 Using similar criteria, true dieters in this study were de®ned as those individuals who both reported dieting behaviour and who had reported energy intake to BMR est ratios less than 1.35.
Results
There was a small but signi®cant negative relationship between BMI and FFQ for both males (P`0.005) and females (P`0.05). When under-reporters were removed from the datasets the signi®cant relationship between BMI and FFQ remained for both males (P`0.025) and females (P`0.05).
To investigate the relationship between BMI and FFQ further, true dieters were removed from the dataset. The signi®cant relationship between FFQ and BMI previously observed was no longer observed for males. When the sample of male true dieters was examined in more detail to establish if any particular sub-group of true dieters explained the BMI/FFQ relationship, it appeared that those males who were also overweight had a substantially lower FFQ than other groups of males (Table 1) .
Among females, however, removal of true dieters did not disturb the apparent BMI/FFQ relationship, but the removal of a small number of individuals who were of normal or under-weight, who were not dieting but who considered themselves to be overweight negated the previously signi®cant BMI/FFQ relationship. This group of girls had a substantially lower FFQ than any other group of respondents (Table 1) .
Discussion
FFQ was indirectly related to BMI in this free-living population of teenage girls and boys. Summerbell et al 13 have suggested that this relationship is an artifact of under-reporting. In this study however, removing those individuals who appeared to under-report energy intakes (de®ned as non-dieting individuals who reported energy intakes/BMR`1.35) did not change the signi®cant negative relationships between FFQ and BMI observed in this population as a whole. Summerbell et al were unable to differentiate between under-reporters and true dieters, and therefore both groups were de®ned as under-reporters.
In this study a small group of males and females were responsible for the signi®cant negative relationship between FFQ and BMI initially observed. The males were identi®ed as a group who were both overweight and dieting, and the girls were identi®ed as a group who were not overweight and did not report dieting behaviour, but who considered themselves to be overweight. This group of females may have been highly restrained eaters, have had some form of eating disorder or may not have recognised their restraint as dieting.
The relationship observed in free-living populations that FFQ is directly related to BMI appears to be an artifact of reported eating behaviour in overweight, dieting males and among a group of normal weight, non-dieting females who feel overweight. Underreporting of dietary intake alone, therefore, does not explain the apparent FFQ/BMI relationship among teenagers. 
